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graduate-level course and would be an important addition to the library ofresearchers
whose work touches on this important subject.
SETH A. ROSENTHAL
MedicalStudent
Yale University School ofMedicine
MOLECUAR EVOLUTION. AN ANNOTATED READER. By E.A. Terzaghi, A.S. Wilkins,
and D. Penny. Boston, MA, Jones and Bartlett Publishers, Inc., 1984. 409 pp. No
price.
Charles Darwin proposed his theory ofevolution long before anyone understood the
molecular basis of genetics. The techniques of molecular biology have afforded us
deeper insights into the workings ofevolution. Molecular Evolution is an anthology of
research papers which refine Darwin's theory by examining not just the origin of
species but also the origin ofgenes and enzymes, and, in the final chapter, the origin of
the first macromolecular assemblies we might call life. The book is divided into nine
chapters; each chapter begins with an overview of the ideas presented in the articles
that follow. Thevolume was designed and is best suited for an advanced undergraduate
seminar. Appropriately, questions follow at the end of each chapter with answers
provided on the last pages of the book.
The first chapter is entitled "The Classics." It contains papers on topics such as the
elucidation of the genetic code, the evolution of hemoglobin, the manner by which
complex biochemical pathways involving numerous enzymes may have evolved, and
enzyme polymorphisms. While the papers included are by no means a complete
collection of "classics," they provide a look at the early research which paved the way
for the relatively sophisticated understanding ofevolution we have today.
The next several chapters discuss the organization and change ofthe genome and its
protein products. Point mutations, deletions, insertions, and "jumping genes" are
presented as the primary sources of variation. These sources of change create new
genes and proteins. By comparing sequence data for nucleic acids and proteins and by
comparing tertiary structure of different proteins, the authors attempt to outline an
evolutionary tree with proteins and genes on its branches instead of species. They
propose that a mutation in a gene may convert the protein product into a new enzyme
or may render it inactive until an additional mutation at a later time may give the
protein new activity. Genes may beduplicated and one ofthe copies may diverge into a
new enzyme. Again, ofnecessity, the authors chose only a few representative examples
to support their ideas. The evolution of pyruvate kinase based on analysis of
three-dimensional structure is one example.
In chapter six the authors present the historical debate between "gradualists," who
argued that small changes and natural selection could account for the diversity among
the species, and the "saltationists," who argued that larger changes were required to
generate diversity. The articles in this chapter identify genetic change that may have
influenced "macroevolution." For example, despite major phenotypic differences,
chimpanzees and humans share 99 percent sequence homology in proteins selected by a
research group. The authors suggest thatdifferences in genes that regulate growth and
development account for the divergence ofhumans from chimps.
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revolve around the endosymbiotic theory, which maintains that mitochondria, chloro-
plasts, and/or flagella were engulfed by cells, persisted as symbionts, and evolved into
organelles. The discussion of prokaryotes centers on comparisons of biochemical
pathways. Two approaches are taken to examine the origin oflife. Some papers look at
the conditions required to form larger molecules from smaller ones. Other papers start
with complex life forms and break them down into the minimal elements required to
sustain life; this line of thought suggests that early life was based on RNA and
protein.
The strength of the anthology is that it assembles in one volume representative
papers which discuss evolution on a molecular level. The weakness is that not all papers
can be included and that new articles appear so rapidly that those in this collection may
seem old. Nonetheless, the concepts presented in this book have not been dated by new
research. This volume can be used as a valuable teaching aid in a seminar or as an
informative text for the reader interested in evolution.
MICHAEL MOCKOVAK
MedicalStudent
Yale University School o Medicine
BIOLOGY OF THE NERVE GROWTH CONE. Edited by Stanley Kater and Paul Letour-
neau. New York, Alan R. Liss, Inc., 1985. 351 pp. $44.00.
This collection of original papers is an attempt to integrate new data and concepts
from various fields concerning the dynamics of growing neurons. The neuroscientist
wishing to acquire more than a basic familiarity with the growth cone, as well as others
interested in general problems of cell motility, will find this volume a stimulating
introduction to state-of-the-art techniques used in growth cone study. The book falls
short, however, ofbeing a comprehensive review ofcurrent research in the field.
The preface gives a brief history ofgrowth cone research, beginning with paeans to
Cajal, Harrison, and Speidel for their early observations of growth cones in fixed
tissue, in vitro and in vivo. The development of new techniques such as phase contrast
microscopy, time-lapse cinematography, and slice technology has produced a wave of
fresh observations in the last thirty years; this work presents in one volume some ofthe
results ofthese applications.
The main text begins with an essay by Trinkaus which demonstrates that neurite
elongation is simply a form of cellular motility and emphasizes that researchers
studying these problems would do well to pay attention to each other's work. The
subsequent papers represent an attempt at such an integration.
The collection is divided into three parts describing in vivo study ofgrowth cones, in
vitro experiments, and electrical properties ofgrowing neurons. Roberts and Patton's
striking scanning EM images of growth cones adhering to embryonic frog skin begin
the first section, followed by work from other systems, including frog tectum, mouse
cerebellum, and frog retina. A conspicuous omission is any mention of insect
preparations, whose identified neurons are ideal for in vivo studies of growth cone
targeting. The section closes with Rutishauser's discussion of the role of neural cell
adhesion molecules in guiding growing neurites along their substrate.
Section II, "Growth Cones in vitro," includes several papers describing experimen-
tal manipulation ofgrowing neurons. It begins with Haydon et al's demonstration that
growth cones, even those of the same neuron, can show differential responses to the